Basic Tracking Distributions
at / eV

Yanyan Gao (Fermilab)
for the Tracking POG

Plots in this talk are available at http://home.fnal.gov/~ygao/CMS/Tracking/TrackPAS7TeV/

Details on the MC tuning: https://twiki.cern.ch/twiki/bin/view/CMS/TrackingPOGMCTuning
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Compare the Data to Pythia MC

® Dataset reconstructed in 358p3
® Runl3260I:/MinimumBias/Commissioning | 0-May6thPDSkim_GOODCOLL-vl
e Switch to Pythia 8 MC:/MinBias_7TeV-pythia8/Spring| 0-START3X V26B-vl/

® Data/Pythia D6T results are in the backup slides

® Event selections: GOODCOLL skim
® AND between goodvertex/noscraping/L | trigger bits in GOODCOLL

® Track selections
® HighPurity && ptErr/pt<5% && |dz significance|<10
® optional pT>0.5 GeV

® Notes on the plots in the next slides
® All track distributions except the track multiplicity are normalized by nTracks
® Track distributions normalized by nEvents are in backup slides

® The first(last) bin of the histograms include the underflow(overflow) bins
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Data/Pythia 8 Track Distributions (pT>0)
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® The excess in the data are mainly in the low pT region

® The nTrack plot in log scale and data/MC~pT plot is in backup slides 12/13
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Data/Pythia 8 Tracking Distributions (pT1>0.5GeV)
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® The track multiplicity agrees better between data/MC

® There is still an overall excess of tracks in the data.

® The nTrack plot in log scale and data/MC~pT plot is in backup slide 12
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Data/Pythia 8 Track Distributions (pT>0)
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Data/Pythia 8 Track Distributions
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Data/Pythia 8 Track Distributions (pT>0)
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isagreement in the low nHit bins are mainly due to low pT tracks

ip at phi ~ -1.5 is due to the inactive material in the tracker. It
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Data/Pythia 8 Track Distributions (p1>0.5GeV)
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® The dip at the ~ -1.5 gets much smaller

Tuesday, June 1, 2010



Data/Pythia 8 Track Distributions (pT>0)
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Data/Pythia 8 Track Distributions (p1>0.5GeV)
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Data/Pythia 8 nTracks in Log Scale
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® The excess in the data are mainly in the low pT region
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Data/Pythia 8 Data/MC nTrack Ratio vs pT
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® The data/MC ratio is based on the individual pT distributions normalized
by number of events
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Fraction of Events

Number of Tracks Per Event / 0.1

Data/Pythia 8 Track Distributions (pT>0)
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The distributions are normalized by number of Events
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Data/Pythia 8 Track Distributions (p1>0.5GeV)
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® The distributions are normalized by number of Events
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Data/Pythia D6T




Data/Pythia D6T nTracks in Log Scale
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® The excess in the data are mainly in the low pT region
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Data/Pythia D6T Data/MC nTrack Ratio vs pT
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® The data/MC ratio is based on the individual pT distributions normalized
by number of events
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Data/Pythia D6T Track Distributions (pT>0)
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® The track distributions are normalized by number of Tracks
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Data/Pythia D6T Track Distributions (p1>0.5GeV)
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® The track distributions are normalized by number of Tracks
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Data/Pythia D6T Track Distributions (pT>0)
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® The track distributions are normalized by number of Events
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Data/Pythia D6T Track Distributions (p1>0.5GeV)

,oxe
c I CMS Preliminary |
g’ \s=TTeV
E 60 . Data

3) Pythia D6T| _
c

O

et

O

© 40

(1

100

Number of Tracks

>510?

Ll L PO,
.* Ead .*.

100"

Number of Tracks Per Event / 0.1

CMS Proliminary‘ « Data 4
\'s=TTeV [ Pythia D6T| .

2
Track Pseudorapidity

imber of Tracks Per Event / 0.1 GeV/c

Number of Tracks Per Event / 0.1

-
o
Bl

\s=TTeV

"« Data 1
Pythia D6T| -

E

- -—
2 3

-
o
w

=

-h
o

Number of Tracks Per Event / 0.05

vvvvvvv

e -
CMS Preliminary
\s=TTeV

"« Data
Pythia D6T|

2
Track Normalized %2

6 8 10

0 5 10 15 2(
Track P, (GeV)
x10° x10°
T —T ——T—— o
CMS Preliminary * Data I
100 \s=TTeV [ Pythia D6T 0.8 [
WWM‘.~*W I
0.6

0.4

0.2

0

-2

0 2
Track Azimuthal Angle

umber of Tracks Per Event / 0.005 cm

-0.1

T T T T T T

0

T T T

CMS Preliminary
\s=TTeV

"« Data .
Pythia D6T

0.1

Track dxy corrected by pvtx (cm)

Number of Tracks Per Event

Number of Tracks Per Event / 0.01 cm

\s=TTeV

"« Data ]
Pythia D6T

—

0.4+ =

0.2+

0 10 20 30 a0
Number of Valid Hits Per Track

o T —
CMS Preliminary

1 = \s=TTeV

'« Data 1
Pythia D6T| |

0.5

002 0 0.2
Track dz corrected by pvtx (cm)

® The track distributions are normalized by number of Events
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